Introduction: Precise mediastinal lymph node staging in patients with non-small cell lung carcinoma (NSCLC) provides important prognostic information and it is obligatory in treatment strategy planning.
INTRODUCTION
For patients diagnosed with nonsmall cell lung carcinoma the possibility of a surgical cure as the best option, is dependent upon the extent of disease, particularly mediastinal staging. Some data are that patients with metastases to the mediastinal lymph nodes have an average 5 year survival rate of cc 10% as compared with a survival rate of 50% in patients without mediastinal metastases (1) . The status of mediastinal lymph nodes will strongly determine whether surgical resection of lung cancer is an option at all. The potential surgical cure can also cause certain mortality and morbidity and if disease is so extensive these surgical procedures could be considered futile. So accurate staging of mediastinal lymph nodes provides important prognostic information and is obligatory in determining treatment strategy (2) .
Based on adequate mediastinal lymph node staging, individual treatment plans can be selected in order to achieve the best prognosis and also to be the best cost-effective option (3) .
Many studies shown that contrast enhanced CT as currently standard method for diagnosis and staging of NSCLC, did not show correlation between the presence of mediastinal metastases and nodal size which is main CT determinant for detection of metastatic disease (4) .
The new approach obtained with hybrid diagnostic modality -positron emission tomography in combination with computerized tomography (PET-CT) using radio pharmaceutical 18fluoro-deoxi-glucose (18F FDG) is entirely different from CT in the detection of nodal metastasis. PET-CT is based on metabolic activity, and has shown superiority in nodal staging as more sensitive and specific diagnostic tool (5) .
18F-FDG PET-CT is a value based diagnostic tool for many oncology patients providing adequate staging, therapy response assessment, as well as directing patient management and prognosis (6) (7) (8) (9) (10) (11) 18F-FDG PET-CT is a highly sensitive, specific and accurate diagnostic imaging modality for preoperative staging of lung cancer comparing to conventional diagnostic imaging (12) .
In ACCP evidence-based practice guidelines for noninvasive staging of NSCLC, the pooled sensitivity and specificity of CT scan for identifying mediastinal lymph node metastasis were 51% and 85%, respectively, while for PET-CT scan, the pooled estimates of sensitivity and specificity for detection of mediastinal metastasis were much higher 74% and 85%, respectively (13) .
The use of PET-CT for preoperative staging of NSCLC especially staging of mediastinal lymph nodes also reduced both the total number of thoracotomies as well as the number of futile thoracotomies (14) .
PATIENTS AND METHODS
Total number of 26 patients were diagnosed with nonsmall cell lung carcinoma in the period of February 2014 till March 2015, and all of them were included in this study.
This study is retrospective, cross-sectional, with inclusion of all patients which undergo PET-CT study during this certain period. Mediastinal lymph node stage was assessed in all patients comparing CT and PET-CT findings.
Contrast enhanced CT of thorax was performed in all patients 1-3 months before PET-CT scan. CT findings were analyzed and study was interpreted as positive based on shape and size of mediastinal lymph nodes.
PET-CT findings were analyzed and study was interpreted as negative when there is no abnormal accumulation of FDG. Every focus of increased FDG accumulation was recorded and classified as malignant, equivocal or benign based on shape, size and intensity of accumulation. Malignant accumulation of FDG was defined as focal accumulation with intensity greater than intensity of FDG accumulation in mediastinum, not related to physiological or benign processes. Any other area of increased FDG accumulation which could not be objectively characterized was defined as equivocal.
Statistical analysis
Descriptive statistic is used for obtaining main characteristics. Our investigation was planned to be conducted as an estimation of validity for specific diagnostic modality measuring sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) firstly for conventional diagnostic tool (contrast enhanced CT) and then for PET-CT. Nevertheless, mediastinoscopy, which in this case should be used as gold standard, is not performed routinely in University Clinical Center (UCC) in Sarajevo, where investigation was conducted.
This was the reason that we could not precisely validate PET-CT as a new diagnostic imaging modality. We used well known criteria for interpretation of conventional and newly-introduced hybrid diagnostic modality.
RESULTS
Among the total number of patients included in this study, there were 15 men (57, 7%) and 11 women (42, 3%). Based on histological type of non-small cell lung carcinoma distribution of patients was as follows: 14 (53,8%) patients had adenocarcinoma, 8 (30,8%) patients had squamocellular carcinoma and 4 (15,4%) patients had large cell non-differentiated lung carcinoma as presented on Chart 1.
Results based on PET-CT and CT findings analysis are presented in Table 1 .
There was no difference in nodal (N) stage in 13 (50%) patients on CT findings versus PET-CT findings. Among the total number of patients included in this study, there were 15 men (57, 7%) and 11 women (42, 3%). Based on histological type of non-small cell lung carcinoma distribution of patients was as follows: 14 (53,8%) patients had adenocarcinoma, 8 (30,8%) patients had squamocellular carcinoma and 4 (15,4%) patients had large cell non-differentiated lung carcinoma as presented on Chart 1. Among total number of 13 patients which had different nodal stage on PET-CT finding comparing to CT finding, 7 patients (54%) had change in treatment strategy based on change in nodal status with PET-CT scanning. Table 2 . Different nodal (N) stage on PET-CT findings comparing to CT findings had 13 (50%) patients: 7 (26,9%) of them were upstaged with PET-CT, and 6 (23,1%) patients were down staged with PET-CT (Chart 2).
Among total number of 13 patients which had different nodal stage on PET-CT finding comparing to CT finding, 7 patients (54%) had change in treatment strategy based on change in nodal status with PET-CT scanning (Table 2 ).
DISCUSSION
We found in our study that 50% of patients had different N stage on contrast enhanced CT comparing to 18F FDG PET-CT. Analyzing total number of patients (n=26) 26,9% of patients had upstaged N status after PET-CT study comparing to CT, and in 23,1% of patients PET-CT down staged status of mediastinal lymph nodes. In the study published in Journal of Nuclear Medicine in 2012., Gregory DL et all also found discrepancy in staging of NSCLC on PET-CT findings and conventional imaging (CT) in 51% patients, so 41% of patients were upstaged and only 9% of patients were down staged after PET-CT scan (15) .
Among total number of patients which had different nodal stage on PET-CT comparing to CT (n=13) in our study, 54% of patients had change in treatment strategy due to changes in nodal status after PET-CT scan what also was found in study by Gregory DL et all from 2012 where significant impact on patient management (change in treatment modality) was observed in 42% of patients. It is also proved in this study that overall survival is strongly determined with PET-CT guided treatment option (p<0.0001) (16) .
In the study published in The New England Journal of Medicine in 2009 authors Fischer et all announced that PET-CT in preoperative staging of NSCLC has reduced total number of thoracotomies, as well as number of futile thoracotomies, comparing to the group of patients who had only conventional staging (17) .
Some studies as that published by Steinert et all found that PET-CT is superior than CT for nodal staging with sensitivity of PET-CT of 89% and 57% for CT which suggest very important difference in further patient management (18) .
In the study of Mona A. El-Hariri from 2012, integrated PET-CT appeared to be better than CT alone in mediastinal lymph node staging. Accuracy, sensitivity, specificity, PPV and NPV for detection of malignant lymph nodes was 88%, 89%, 88%, 73% and 100% for PET-CT versus 73%, 78%, 71%, 50% and 94% for CT alone (19) .
We could not perform validation of diagnostic procedure in our study measuring sensitivity, specificity, PPV and NPV due to gold standard data insufficiency.
In meta analysis on performance of positron emission tomography and computerized tomography for mediastinal lymph node staging in patients with NSCLC published in 2003 by Gould et all, 39 studies met the inclusion criteria.
The authors constructed summary receiver operating characteristic curves for CT and FDG-PET-CT and they reveal that PET-CT was more accurate than CT for identifying lymph node metastases (P <0.001). Median sensitivity and specificity for CT were lower than for PET-CT: 61% (interquartile range, 50% to 71%) and 79% (interquartile range, 66% to 89%), respectively for CT. Median sensitivity and specificity for PET-CT were 85% (interquartile range, 67% to 91%) and 90% (interquartile range, 82% to 96%), respectively (20) .
5. CONCLUSION At the end we can conclude that precise staging of NSCLC preoperative, is obligatory in treatment strategy planning. CT alone as currently noninvasive test of choice has its limitations, so it is recommended to combine both diagnostic modalities in one scanning. Combined PET-CT which offers advantages of both modalities is excellent method for nodal (N) staging, and as such is strongly recommended in initial staging in patients with NSCLC. PET-CT used preoperative for determining N stage has a significant impact on further treatment planning, and with this we can also comment on considerable savings for health system.
Mediastinoscopy as gold standard which lacked in this study should be initiated in University Clinical Center, whereby it would be possible to determine mediastinal lymph node stage, and patients would not be exposed to futile thoracotomies. Also, costs rationalization would be accomplished. In the case of introduction of mediastinoscopy we could precisely validate diagnostic modalities, all for the sake of best therapy option for patients with non-small cell lung carcinoma.
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